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ST. PASCAL DE BAYLON 
GROUND-WATER UPDATE 



At the request of the District Officer of the Cornwall District 
Office, a re-exami nation of ground-water conditions at St. Pascal De 
Bay Ion was carried out. 

Aquifers 

The main aquifer (s) identified in the Ministry of the Environment's 
1976 hydrogeologic report in the St. Pascal area was a basal complex 
of sands and gravels and underlying limestone and shale rock. The 
sands and gravels were described as discontinuous and thin (2.4 m). 
As reported in the updated Sumnary of Water Well Records, Table 5 to 
this report, the sand and gravel formations that overlie the rock's 
surface generally average 1.7 m in thickness. Greater thicknesses 
(Well 2099) have been reported in the logs of a few wells in 
Concessions 4 and 5 drilled in the landslide areas shown by Richard 
on map 1507A. Test wells (Table 4) in the landslide area northeast 
of St. Pascal, Concession 1, indicate that the great thicknesses of 
surficial "sands and gravels" reported in these well logs may be in 
fact low permeability "silty sands". The basal sand and gravel 
aquifer is reported in the logs of some area municipal wells and 
area test wells (Tables 1 to 3) but nowhere could it be developed 
into a suitable water supply. The testing of this aquifer by the 
Ministry of the Environment at Haimiond (Well 1733) was also 
unsuccessful. 

Aquifers exist in the bedrock in the Billings and Eastview 
formations, of Paleozoic age but the Ottawa Formation (Drawing No. 
3) serves as the main source for area domestic water supplies. 
Aquifers in the Ottawa formation also provide water for the 
municipal water-supply requirements of Clarence Creek, Hamiond, and 
Bourget (Drawing No. 1). The rock penetration of these municipal 
wells varies from a maximum of 61.0 m at Clarence Creek to 4.3 m at 
Bourget, albeit the overburden thickness is less tt)an.l3.4 m and. 
39.0 m in each case. 



Wen Yields 

'■ ' M' Ml... 

Domestic water wells in the St. Pascal area are almost entirely 
completed in the rock, most likely to facilitate well construction. 
The average calculated theoretical specific capacity is low being 
generally less than 0.24 L/s/m, while the theoretical well yield 
averages 1.5 L/s, and varies from less than .08 L/s to 
5.6 L/s. The high static water levels of most St. Pascal water 
wells has allowed domestic water requirements to be met by shallow 
lift well pumps even though a large number of older wells are only 
51 imi in diameter. The hydraulic properties of the wells and the 
regional hydrogeology in and around St. Pascal do not demonstrate 
that an area of better potential for ground-water development exists. 

All the municipal wells in the area yield in the order of 1.9 L/s or 
less, except at Bourget where yields of 2.7 L/s and 6.1 L/s are 
reported (Table 3). Test-drilling programs at Bourget and Clarence 
Creek have been marginally successful in developing low yielding 
wells in the rock while at Hammond, test drilling for a municipal 
water supply was unsuccessful. 

Ground-Water Quality 

The quality of ground water from aqu1fer(s) in the St. Pascal area 
established by the well-water sampling program in 1976 showed 
unacceptably high naturally-occurring concentrations of chloride, 
sodium, and iron in some domestic wells. Also well driller's logs 
indicate hydrogen sulphide is present at depth. The chemical 
analysis results do not permit a relationship to be drawn between 
ifiell location nor well depth and the concentration of chloride; 
however, generally experience has shown that the deeper the well, 
the greater the possibility that the chloride and iron 
concentrations will be high. A similar relationship exists for 
hydrogen sulphide. 



Outside the St. Pascal area there is some evidence that geological 
faults may contribute significantly to the deterioration in ground- 
water quality. Some area! variations in the water quality in the 
aquifer(s) has also been shown and is manifested by higher 
concentrations of chloride and sodium. 

More complete chemical analyses of ground water from aquifers in the 
Ottawa Formation is provided in the aquifer testing programs of the 
municipal well-water supplies at Clarence Creek, Hammond, and 
Bourget (Table 6). High concentrations of iron, > .3 mg/L, 
sodium > 200 mg/L, and hydrogen sulphide > 1 mg/L, and the 
blending of waters of different quality from different aquifers in 
the well bore, has complicated treatment processes at Clarence 
Creek. The well-water quality at Bourget, with the exception of the 
iron concentration, was generally good, but recent analyses indicate 
there may be an increase (Table 6) in the concentration of sodium 
and chloride with pumping time. The December, 1982 routine analysis 
indicated the concentration of chloride in municipal well #2 was 
117 mg/L, up from a constant 19 mg/L at construction in 1975, but 
still well below the Ministry of the Environment objective of 
250 mg/L. The 1982 analysis of a "raw" water sample from a communal 
water supply servicing a portion of Hamnond showed a generally high 
chloride ion concentration of 800 mg/L. 

Surrmary 

The principal aquifer in the St. Pascal area is the sand and gravel/ 
rock (Ottawa Fm.) complex at the bedrock contact. Based upon 
theoretical domestic well yields and the equipped pump capacities of 
area municipal wells, well yields from these aquifers will be 
generally low, but some wells may be expected to yield up to 1.9 L/s 
from depths to 61.0 m in the rock. 

Hydrogeologic data on the aquifer(s) including well-log and 
specific-capacity data are insufficient to permit the location of 
areas where better well development potential exists. 



The discontinuity of the basal sands and gravels and the apparent 
lack of substantial thicknesses of saturated formation, make the 
development of a gravel-pack or naturally-developed municipal well 
difficult. 

Domestic and municipal (Clarence Creek) well logs indicate that the 
deeper penetrating rock wells are likely to intercept several 
aquifers with different chemical quality parameters which may 
increase the difficulties of water treatment. 

The 1976 well water sampling program and the municipal well-water 
chemical analyses results indicate that well water from rock 
aquifers may be highly mineralized, and contain high concentrations 
of chloride, sodium, iron, and hydrogen sulphide. 

The apparent increase in chloride ion concentration with pumping 
time at Bourget may indicate that large withdrawals (6.1 L/s from 
Well 2219) of ground water in any one area m&y cause the migration 
of poorer quality waters in the aquifer(s) to the pumping center. 

As the water quality data at Bourget illustrates, regardless of the 
chemical analyses results obtained during well construction aquifer 
testing programs, the possibility exists that future changes in well 
water quality may occur and that these changes may not always be 
apparent from that well water sampling data alone. 

Conclusions 

Quantitatively and qualitatively the possibility of municipality 
well development does not appear to be favourable; therefore, it 
would seem, as suggested in the 1976 ground-water survey report, 
that alternate sources should be investigated prior to embarking on 
a ground-water exploration program. 







F.P. McKenna, P.Eng, 

Ground Water Development Group 

Water Resources Branch 
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Drilled well in overburden 

Drilled wel 1 in bedrock 

Abandoned drilled well or well site in overburden 
-y Abandoned drilled well or well site in bedrock 
^ Flowing drilled well in overburden 
m Flowing drilled well in bedrock 
Abandoned flowing drilled well or well site in overburden 

Abandoned flowing drilled well or well site in bedrock 

Bored or dug wel 1 

Abandoned bored or dug well or well site 

Mell point 

Abandoned well point or well- point site 

Drill ed muni ci pal well in overburden 

Drilled miricipal well in bedrock 

Flowing drilled municipal well in overburden 

Flowing drilled municipal well in bedrock 

Abandoned drill ed municipal well in overburden 

Abandoned drilled municipal well in bedrock 

Abandoned flowing drill ed municipal well or well site in overburden 

Abandoned flowing drilled mmicipal well or well site in h^drock 
® Test hole drilled in overburden 
f Tet hole drilled in bedrock 

Depth at which water was found 
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